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Preface

Thae history of the Royal Air Force contained in these volumes is a
history of operations and the policy which governed them. In focusing
attention on this aspect we are fully conscious that we have done
much less than justice to the work of all those members of that Force
who were concerned with maintenance and repair, signals, training,
administration, and a hundred other activities without which the
operations could never have taken place. Our reason, apart from the
fact that one or two special subjects, such as the R.A.F. Medical
Service, will be the theme of individual histories, is simply the limita-
tion of space. To have given these subjects the consideration they
deserve would have involved writing a history not in three volumes
but thirty. Fortunately the authors of the full-length official military
history of the war, now being prepared under the direction of
Professor J. R. M. Butler, will have more space at their disposal.

In this context we must make it clear that while our work is based
throughout on official documents and has been officially commis-
sioned, it is no part of the final official history. It should be regarded,
in fact, as an interim history based on such official material as we
have been able to digest during the four years it has taken to write.
By the same token we must make it clear that although our manu-
script has been read by the staff of the Air Ministry Historical Branch,
we are, in the last resort, responsible for the accuracy of the facts we
have stated, and, of course, for the interpretation we have placed
upon them.

We have thought it right, although our subject is the Royal Air
Force in the Second World War, to include a brief introduction
covering the years 1934-1939. We are sorry that—again through
reasons of space—this could not be longer; for the difficulties of
building up an adequate and efficient air force in peace may be even
more acute than those of building up such a force in war, and are
certainly equally deserving of study.

Since the operations of the Royal Air Force were but one aspect of a
larger story, we have also thought it right, where necessary, to sketch
in such naval, military or diplomatic background as appeared essen-
tial for the air activity to be seen in its true perspective. For this
background we can naturally not claim the same degree of authority
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as for the air operations; it is derived from official documents, but
from official documents perforce subjected to a less critical scrutiny
than the air documents.

The student of history will wish to know what, in fact, were our
sources. Broadly speaking, we had at our disposal everything relevant
which was known to exist—including the decisions of the War
Cabinet and the Chiefs of Staff, the directives, the signals between the
Air Ministry and the Commands, the official and demi-official corre-
spondence of the leading commanders, the commanders’ reports, the
Operations Records Books of Commands, Groups, Stations and
Squadrons, the combat and sortie reports of the pilots. In the way of
secondary sources we also had available for some campaigns a
number of valuable ‘preliminary narratives’ prepared in the Air His-
torical Branch. In response, too, to an appeal in the Press we received
a large number of personal diaries and the like, for all of which we
offer our grateful thanks to the senders, and from many of which we
derived information, or more usually ‘atmosphere’, of great value.
On the German side we had the extremely useful, if incomplete,
collection of Luftwaffe documents captured in 1945. We had very
little official documentation from the Italian side, and still less from
the Japanese. On occasion we have thought it legitimate to expand our
enemy sources by reference to published personal documents, such as
the diaries of Gébbels and Ciano.

To all this material the Air Ministry gave us free and unfettered
access. In view of the general nature of this history, however, and the
fact that most of the documents are in any case not available for
public study, we have not felt it necessary to quote sources for our
statements. We are indebted to Mr. Alan Moorehead and Messrs.
Hamish Hamilton for permission to quote from Mediterranean Front ;
to Wing Commander E. Howell and Messrs. Longmans for the use
of the quotations from Escape to Live; to Brigadier Desmond Young
and Messrs. Collins for the use of the extracts from Rommel; and
to Mr. Roderic Owen and Messrs. Hutchinson for the quotations
from Desert Air Force.

Finally, we must express our warmest thanks to those many who
have helped us in what has certainly been a long and arduous task.
Our debt is especially heavy to the Air Historical Branch: to its
narrators—among them Captain D. V. Peyton-Ward, C.B.E., R.N.
(retd.), perhaps more than any; to Mr. E. Wilson; to its enemy
documents section, under Mr. L. A. Jackets; to Miss S. I. Brown
and Mr. C. Colgrave of its records section ; to its draughtsmen, under
Corporal S. K. Fowler; and above all to its Head, Mr. J. C. Nerney,
to whose encouragement, advice, and unshakable common sense we
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owe more than we can say. To the labours of our own personal staff
—among them at various times Wing Commander P. L. Donkin,
C.B.E., D.5.0., Wing Commander C. R. J. Hawkins, 0.B.E,, A.F.C., Wing
Commander N. H. F. Unwin, the late Squadron Leader W. T. S.
Williams, D.s.c., Squadron Leader R. G. M. Walker, D.F.c., Squadron
Leader G. Collinson, Miss J. G. Gaylor, Miss E. Baker, Miss B.
Butcher, and Miss N. Hendry—we are also deeply indebted. And to
all those, from air marshals to aircraftmen, who by letter or in person
gave us the benefit of their experiences and impressions, we again
express, what we hope we made plain at the time, our heart-felt
gratitude.

October 1950 D.R.
H.St. G. S.

The first proofs of this History were just about to flow from the
printers when the life of my friend and fellow-author was suddenly
cut short. I owe it to his memory, and to that of a happy and har-
monious partnership, to make it clear that the work thus appears
without any final amendments he might have wished to make—though
his widow, Dr. Joan Saunders, has very kindly read through the
proofs and made a number of most valuable suggestions.

I should also like to record my own indebtedness to him for his
generosity towards a younger author, and, at all times, for the en-
chantment of his conversation and company.

February 1952 D.R.
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PROLOGUE

The Awakening

MONDAY, the twenty-third of July 1934, was a day of deep national
preoccupation. At Leeds the implacable Bradman was completing a
remorseless triple century, but there was always the chance of rain, and
the fate of the Ashes still hung in the balance. While affairs of such
moment were in issue a debate in the House of Lords—a mere incident
in the game of politics—naturally attracted little attention. It was,
nevertheless, an important debate; for it vitally concerned the future
of the Royal Air Force, and therefore of the country.

Four days previously the Government had announced its intention
of increasing the Royal Air Force by forty-one squadrons within five
years. Motions of censure had at once been tabled in both Houses;
and to the critics in the Lords now fell the honour of proceeding to
the charge. ‘What is the object of this sensational increase . . .?’
demanded one of their number. ‘ Where is the imminent danger?. ..
I do not believe that there has been a time when nations have been
so intent on internal policy as they are today. You see that wherever
you turn. We find that the various changes that have been going on in
Germany are of such a character as to make internal questions the
one interest of the moment . . .” *What is the reason?’ cried another
outraged voice ; ‘ what is the war? I will not discuss France, but if it is
Germany, it is only right to point out that Germany is the one power
in Europe which has unconditionally offered to abolish air warfare. ..’

Though the critics had perhaps some excuse for imagining that
internal questions were the one interest of the moment in Germany,
since the slaughter of R6hm and his associates three weeks earlier
had left the Nazis with a wide field for domestic reconstruction, their
Lordships were not impressed by this argument, and negatived the
motion of censure by 54 votes to 9. Two days later Hitler’s capacity
for simultaneous activity in more than one direction was strikingly
demonstrated by events in Vienna, where an attempted putsch did not
fail for lack of a murdered Chancellor.

It was now the turn of the Commons. On Monday, 30th July, the
Lord President of the Council rose to rebut the charge that the
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Government had entered upon . . . a policy of rearmament neither
necessitated by any new commitment, nor calculated to add to the
security of the nation . . .’. The barometer, the speaker complained,
had never been stable. There was a restless spirit abroad, while our
defences, it was rumoured in the whispering gallery of Europe, were
so small as to offer but little contribution to collective security. For
eight years disarmament negotiations had proceeded, for two and a
half years the Disarmament Conference had been sitting, and though
we had not abandoned hopes of a pact we could not afford to wait
indefinitely while others reorganized and increased their air forces.
France, Italy, Belgium, the United States and Russia had all recently
taken steps in this direction ; as for Germany, where the position was
difficult to estimate, it was at least certain that ‘the greatest interest’
was being taken in aviation.

Thus far the Lord President had confined himself to reasons of a
general nature, and had been careful to avoid naming any potential
aggressor. Up to this point it was perhaps possible to agree with
The Times, which considered that Mr. Baldwin sounded *sincere but
a little disjointed’. The Lord President, however, rarely spoke with-
out letting fall, either by accident or design, some phrase which
compelled attention. As his speech drew to a close he referred once
more to the spirit increasingly evident in the world, ‘a spirit which, if
it became powerful enough, might mean the end of all that we in this
country value and which we believe makes our life worth living’. ‘Let
us never forget this,” Mr. Baldwin then continued ; ‘since the day of
the air, the old frontiers are gone. When you think of the defences of
England you no longer think of the chalk cliffs of Dover; you think
of the Rhine.’ ‘That,” he added after a loud ‘Hear, Hear!’ from the
agreeably startled Sir Austen Chamberlain, ‘is where our frontier
lies.’ :

The Lord President’s remark, which—as a later speaker prophesied -
—soon travelled from one end of the world to the other, was clearly
significant. In fact it reflected the conclusion, reached a few days
earlier, that developments in Germany warranted not only the expan-
sion of the Royal Air Force, but the creation of a British Expedi-
tionary Force primarilyintended for service on the Continent. Tocritics
uninformed of this chain of cause and effect so blunt a statement came
as a bolt from the blue. ‘We want to know what is this increased
danger,’ demanded the Opposition. The Government might do lip
service to collective security, but at the back of their minds there was
always a belief in ‘ the old anarchic principle of self-defence’. Besides,
actual defence against the air menace was impossible, since, in the
Lord President’s own words on an earlier occasion, ‘the bomber will
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always get through . . . the only defence is in offence, which means
that you have to kill more women and children more quickly than the
enemy if you want to save yourselves’. In sum, the projected expansion
of the Royal Air Force was not only inopportune, but also likely to be
ineffectual. The Opposition standpoint was therefore clear: ‘We deny
the proposition that an increased British Air Force will make for the
peace of the world, and we reject altogether the claim to parity.’

The voice of reality was overdue. It came in those ripe and chesty
tones which in later days were so often to rally and inspire the nation.
The honourable Member for Epping, untrammelled by the reticences
of office, plunged to the heart of things. We were a country of extra-
ordinary vulnerability to air attack, ‘ with our enormous Metropolis
here, the greatest target in the world, a kind of tremendous fat cow,
a valuable fat cow tied up to attract the beasts of prey’. We were
exposed to a specific danger, the danger of Germany. Since precise
information on this subject was not forthcoming from official
quarters, he proposed to venture upon ‘some broad facts’ which he
would be delighted for the Government to contradict. He would
therefore assert, first, that Germany, in violation of the Treaty of
Versailles, already possessed a military air force nearly two-thirds as
strong as our existing home defence force : secondly, that at the present
rate of expansion, even if the proposals for increasing the Royal Air
Force were approved, the German Air Force would nearly equal our
home defence force in numbers and efficiency by the end of 1935, and
would be substantially stronger in 1936: and finally, that once the
Germans had established a lead, we might never overtake them. In
civil aircraft readily convertible to military uses, in trained pilots
and in glider pilots, Germany already far surpassed us. ‘Nothing,’
Mr. Churchill concluded, ‘would give me greater pleasure than to
learn that I have discovered another mare’s nest . . . but unless these
- facts can be contradicted, precisely and categorically, it seems to me
that our position is a very serious one, and that not only should we
brush aside a vote of censure on this small increase, but that we
should urge a much greater degree of action, both in scale and speed,
upon the responsible Ministers.’

During the following four hours of discussion these assertions
remained entirely uncontradicted from either side of the House. But
if facts were neglected, verbal portraiture was not, and Mr. Churchill
was depicted by the Opposition first as a medieval baron, then, some-
what more imaginatively, as holding the reins of the Apocalypse. His
assertions attracted only one official reference. In winding up the
debate the Foreign Secretary (Sir John Simon) declined to make
‘statements which would amount to charges,” but felt himself free
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to say that Germany’s interest in air development was ‘very
marked’.

At 11 p.m. the House divided : the Ayes 60, the Noes 404. The Royal
Air Force was assured of its forty-one squadrons. England was
stirring from her slumbers.

- * * *

Forbidden to maintain military or naval air forces and at first
closely controlled in civil aviation, the Germans had nevertheless
remained obstinately air-minded. Even when Allied restrictions were
at their height, gliding, soaring and flying in light aeroplanes had
flourished under the name of sport, and experienced pilots had
occupied army posts in the Ministry of Defence. At that period
German aircraft manufacturers and designers, stifled by the oppres-
sive atmosphere of Occupied Territory, had found the air of Sweden,
Turkey, Switzerland and Italy more conducive to the exercise of
their skill. But when the Paris Agreement of 1926 withdrew the
limitations on the construction of civil aircraft and the Inter-Allied
Control Commission departed in 1927, the way was clear; the nest
was no longer under the watchful eye of strangers, and Claude
Dornier, Ernst Heinkel and others came quickly home to roost.

Since Germany was still forbidden to manufacture or maintain
military aeroplanes, the public products of the German aircraft firms
were still for some time purely commercial. Even so, they frequently
exhibited possibilities of another kind. The Junkers 52, for instance,
operated as a bomber in the Spanish Civil War, while the Heinkel 111,
first produced in 1932 as a ten-seater passenger aircraft, also proved
well adapted to martial use. In fact the protean properties of these
and other German aircraft of the time call to mind the contemporary
story of the German labourer who, assembling a set of spares which
his wife had induced him to steal from a perambulator factory, found
that they kept coming out as a machine-gun. German civil aircraft
might be built as airliners, but they kept coming out as bombers.

While the German aircraft firms revelled in their new-found liberty
of design, General von Seeckt kept pace at the Ministry of Defence.
The key move was the establishment of one of his nominees as head of
the Civil Aviation Department in the Ministry of Transport; that
done, there was no difficulty in arranging for military pilots to be
trained in secret sections of the civil flying schools. By 1927 an air
armament programme for the years 1927-1931 had been agreed be-
tween the Ministry of Defence and the Ministry of Transport, and in
the following year a clandestine flying training centre for regular army
officers was opened at Lipezk, in Russia. This school produced not
only pilots—bomber, fighter and reconnaissance—but also observers
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and air gunners. Through its various courses in the years 1928-1931
there passed many of the officers who later held high rank in the
German Air Force.

Meantime, German civil aviation had been strengthened by the
formation, in 1926, of the Lufthansa. Enjoying a monopoly of internal
German traffic and a large government subsidy, the new organization
soon established an enviable position among European airlines. But
its airfields, experimental establishments, signals organization and
meteorological facilities were naturally susceptible of a double use,
while its schools and pilots readily lent themselves from the first to
military training. Significantly enough its first chairman was Erhard
Milch, later to rank inferior only to Goring in command of the
German Air Force. If the Reichswehr was one parent of the infant
Luftwaffe, the Lufthansa was certainly the other.

The tempo thus far had been nothing more than andante, with an
extended rallentando during the worst of the economic crisis. But
now the baton was to pass to another hand—a hand which rarely
called for less than molto vivace. From the advent to power of Hitler
in January 1933, the secret development of the German Air Force
was immensely accelerated. Within three months Germany boasted
an Air Ministry—nominally, of course, to control civil aviation. The
newly appointed Air Minister was Hermann Goring, whose qualifi-
cations included flying service with von Richthofen, experience of
commercial airlines (and nursing homes) in Sweden, an early Party
ticket, a superficial bonhomie, and a fundamental ruthlessness.

Under Géring and his deputy Milch, aided on the technical side by
the famous ‘ace’ and stunt-flyer Udet, the basic organization of the
Lufthansa and the secret Air Force grew apace. So, too, did the air-
craft factories; existing firms were encouraged by loans and large
orders, and new firms—or old ones like the locomotive company of
Henschel, the shipping company of Blohm and Voss—were attracted
into the industry. By 1934 military aircraft were coming off the pro-
duction lines in quantity. Not all were designed for combat; since
rapid development was the order of the day, a large number of
training machines was required, and Milch’s programme of over
4,000 aircraft for the period January 1934-September 1935 called for
1,760 elementary trainers in addition to 1,863 operational types. It
is noteworthy that of this programme, which ran until January 1935
before it was superseded by something bigger and better, only 115
aircraft were earmarked for the Lufthansa. Over the whole of 1934 an
average rate of production of 160 aircraft a month was achieved. So
it continued until March 1935, when, with Hitler fortified by the
Chancellorship and the Oath of Allegiance, the Saar plebiscite

B
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safely over, and a convenient diversion for other Powers looming
ahead in Abyssinia, the time was deemed ripe to bring into the open
the units which had lain concealed in the Flying Clubs and the Army
and the Storm Troops, and to declare to the world the existence of the
reborn German Air Force.

How things were managed on the training side may be seen from
the early career of Adolf Galland, the distinguished fighter pilot
and Inspector of the German fighter forces. Galland was already
well known at the age of seventeen for his gliding exploits. Deter-
mined to become a Lufthansa pilot when he left school in 1932, he
applied for admission to the German Airline Pilot School and found
that some 20,000 others had the same ambition. After various tests
which reduced the 20,000 to 100, the youthful aspirant was then sub-
jected to intensive examination—a matter of some ten days of various
physical and mental ordeals—and finally gained a place among the
successful twenty. Posted to a training establishment he soon found
that it sheltered a secret flying course on heavy aircraft for ‘dis-
charged’ army officers. Many of his companions failed to attain the
necessary standards, but Galland survived the rigours of the course
and was summoned with a few others to the school headquarters in
Berlin. Here he was asked if he would undergo a secret training
course for military aviators. Readily agreeing, he was sent to an
airfield near Munich, where he applied himself to military subjects,
aviation history, formation flying, air combat and air-to-ground
firing. The supervisor of his studies was a product of the clandestine
school in Russia.

Still on the roll of the Lufthansa, but already initiated into military
training, Galland in May 1933 was next bidden to a meeting of some
seventy young airmen, most of whom were in the Army. The speaker
at the gathering was Goring, who invited those present to a ‘mar-
vellous’ course of fighter training with the Italian Air Force. Nothing
loth, Galland joined the party and submitted to two months of
inefficient instruction in Italy, bored by the intensive security pre-
cautions and the consequent lack of feminine society, and vexed by
the acquisitive nature of the Italian orderlies. Returning to Germany
he put in some fifty hours of blind flying on multi-engined transport
aircraft, then in October 1933 began work as second pilot on a
scheduled Lufthansa route. Shortly afterwards he received, and
accepted, an invitation to enter the Army in preparation for a career
in the secret Air Force. With his basic infantry training and officer
course completed by the summer of 1934, he was discharged from the
Army, granted an Air Force rank and posted to a secret Air Force
Training School. There, to his great pleasure, he was selected for
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fighters. In February 1935, in common with the rest of the school, he
paraded to listen to Goring. The occasion consisted of a warning that
the German Air Force would soon be brought into the open, and a
preview, on the corpulent person of its Chief, of the uniform of the
new Service. The following month, when the existence of the German
Air Force was publicly announced, Galland started duty with a
fighter squadron.
* * *

By July 1934, when Mr. Churchill made his assertions in the House,
a secret Air Force thus undoubtedly existed in Germany. Indeed, the
knowledge of its existence, and still more of its intended development,
were what had stimulated the Government to undertake the expan-
sion of the Royal Air Force. The information in the possession of the
Ministerial Committee on Disarmament, on whose recommendations
—ironically enough—the Cabinet were now acting, showed that the
German Air Force already comprised Area Commands, a Schools
Command and at least one purely operational Command, while
Army Co-operation and Naval Commands were projected for the
future. In regard to strength, it was calculated that Germany pos-
sessed some 400 purely military aircraft, some 250 readily convertible
types and some 1,450 civil and training aircraft, with a supporting
industry capable of turning out at least 100 aircraft a month. It was
also believed that manufacture of bombs and aircraft guns was pro-
ceeding at a comparable pace. More alarming still was the future
programme, many details of which had conveniently found their way
from the new Air Ministry in Berlin to the older one in London. In
this respect, it was thought that by October 1935 the Germans
‘should be able to put into the air 1,000 military machines, or more’.

All this information was accurate enough for practical purposes.
We now know that in December 1934 the German Air Force num-
bered 1,888 aircraft, of which 584 were operational types, the
remainder trainers and miscellaneous. This concurs reasonably well
with our contemporary estimate of 550 operational aircraft in
October. On the other hand, we were not at that date aware of the full
extent to which a large and efficient training organization was being
built up inside the secret Air Force, as opposed to a looser form of
training organization outside. We were therefore inclined to under-
rate the capacity of the Germans for the rapid formation of Air Force
units in the future.

How far did these developments in Germany approach our own
air strength? The Royal Air Force, with a first-line strength of 3,300
aircraft in 1918, had withered away in the post-war resettlement until
by 1922 it stood at a tenth of its former size. The process had by then
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gone so far, and the pacification of Europe was so little achieved,
that substantial additions to our air strength at home had been
approved. The following year, alarmed at the increasing danger of a
clash with the French over the Ruhr, the Government had accepted
the principle that ‘in addition to meeting the essential air power
requirements of the Navy, Army, Indian and overseas commitments,
British air power must include a Home Defence Air Force of sufficient
strength adequately to protect us against air attack by the strongest
air force within striking distance of this country’. This belated recog-
nition of the obvious came at a date when we could exhibit at home a
grand total of eight squadrons, of which four were allocated to
co-operation with the Navy and one to co-operation with the Army,
leaving three for Home Defence proper. A scheme was therefore
approved to create in the next five years a Home Defence Force of |
fifty-two squadrons, divided roughly in the proportion of two bombers

to one fighter—for counter-offensive operations were rightly regarded

as an essential element of defence. The necessary additions were made
regularly until 1925, but by then the doves of peace were at last air-
borne. More, they returned from the waters of Locarno bearing
small, but perceptible, sprigs of olive, whereupon the Government
promptly decided to defer completion of the 52-squadron scheme
from 1928 to 1936. By March 1932, under this delayed programme,
the total of Home Defence squadrons had crept up to 42 (of which
13 were non-regular), but in the next two financial years no further
squadrons were formed—a gesture inspired by the existence of the
Disarmament Conference, and convenient enough in the midst of
the economic crisis. At forty-two squadrons, or 488 first-line aircraft,
the Home Defence Force thus stood when Germany’s progress in the
air startled the Government into renewed action.

In addition to the forty-two squadrons of the Air Defence of Great
Britain, as the Command which embraced them was called, the
Royal Air Force at home included four flying-boat squadrons for
co-operation with the Navy, and five reconnaissance squadrons for
co-operation with the Army. Overseas, there were six squadrons in
Egypt, the Sudan and Palestine, eight in India, five in Iraq, three in
the Far East, one at Aden and one at Malta. Sufficient to secure our
imperial position and to maintain internal security against purely
tribal or local action, the overseas squadrons were obviously inade-
quate for the vast areas over which they would operate in a major
war. Still less could they be summoned home to strengthen Air
Defence of Great Britain. They could not, accordingly, be regarded
as available to oppose the German Air Force, or numbered in any
comparison of strengths with Germany. This applied also to the
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Fleet Air Arm of twelve squadrons and six flights, which at that date
was still part of the Royal Air Force, but which would serve afloat
wherever the manifold duties of the Navy demanded. The Home
Defence squadrons, and the Home Defence squadrons alone, were
those on which we could count to oppose, offensively and defensively,
a German air assault against this country. Even this calculation,
however, was provisional; for Home Defence as a title described
only the primary, and not the total, role of these squadrons. In various
contingencies they might be sent overseas, notably to support an
Expeditionary Force or to implement the Defence Plan for India.

In comparing the German Air Force with our Home Defence
squadrons alone, and in omitting consideration of overseas squadrons
and the Fleet Air Arm, Mr. Churchill was thus setting up an accurate
standard. It is clear, too, that the purely operational aircraft in
Germany numbered, in July 1934, at least two-thirds of the first line
strength of our Home Defence squadrons. This, however, was a very
different matter from the Germans possessing at that date, as Churchill
asserted, a military air force nearly two-thirds as strong as our Home
Defence Force; for few of the German military aircraft were as yet
formed into complete units, and the Germans were still deficient in
most of the items which constitute an Air Force as opposed to a
collection of aircraft and pilots.

In July 1934 the position was thus dangerous, but not desperate.
The Royal Air Force was still considerably stronger than the secret
Luftwaffe. The Government, recognizing the menace of a rearming
Germany, had begun to look to its defences. Everything now de-
pended on the vigour with which this was done. Was the lead to be
kept, and increased—or relinquished? Was the sleeper fully awake—
or was the sandman’s dust still in his eyes?

The next five years were to tell.






CHAPTER I

The ‘Dreadful Note of Preparation’
1934—1939

Tue goods ordered in July 1934 were mostly for the shop-window.
Nearly everything went into the first line, and the provision for
reserves—£1,200,000 over five years—was insignificant. The first
great scheme of expansion was designed more to impress Germany
than to equip the Royal Air Force for early action.

Unfortunately Germany refused to be impressed.  Above all,’ the
Ministerial Committee on Disarmament had reported, ‘the mere
announcement of a substantial increase would act as a deterrent to
Germany and inspire confidence at home.” But the voices of the
critics at home were not silenced. On the contrary, they were soon
to grow more strident. And still less were the Nazis—as the Commit-
tee apparently imagined—the sort to be deterred by ‘mere announce-
ments’. So far from slackening the pace of German rearmament after
July 1934, Hitler sharply increased it.

By the autumn of 1934 the continued growth of a secret air arm in
Germany was so obvious that the National Government, in answer
to a motion of criticism by Mr. Churchill, felt constrained to refer to
the matter. ‘I think it is correct to say,” admitted Baldwin on
November 28th, ‘that the Germans are engaged in creating an air
force. I think that most of the accounts given in this country and in
the Press are very much exaggerated. I cannot give the actual number
of Service aircraft, but I can give two estimates between which,
probably, the correct figure is to be found.” The lower of these two
estimates—600 military aircraft altogether—was, as we now know,
substantially correct.

By way of comparison, Mr. Baldwin then stated that our own
Sfirst-line strength in regular units, home and overseas, was 880 aircraft.
But he was careful to explain that a total of military aircraft was very
different from a first-line strength. *. . . The House must realize that
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behind our regular first-line strength of 880 aircraft there is a far
larger number either held in reserve to replace the normal peace-time
wastage or in current use in training and experimental work. . . . Itis
not the case that Germany is rapidly approaching equality with us.
. . . Even if we confine the comparison to the German air strength and
the strength of the Royal Air Force immediately available in Europe,
her real strength is not fifty per cent of our strength in Europe today.”

Thus far the Lord President was unquestionably on firm ground.
He then went on to speak of the future. * As for the position this time
next year, if she [Germany] continues to execute her air programme
without acceleration and if we continue to carry out at the present
approved rate the expansion announced to Parliament in July. . . so
far from the German military air force being at least as strong and
probably stronger than our own, we estimate that we shall still have
in Europe a margin—in Europe alone—of nearly fifty per cent. .. . I
cannot look with any certainty either into their figures or our own for
more than the two years that I have given. All I would say,’ he con-
cluded, ‘is this, that His Majesty’s Government are determined in
no conditions to accept any position of inferiority with regard to
what air force may be raised in Germany in the future.’

Though Mr. Baldwin was later to declare that he had been misled
in arriving at this future estimate, his speech was in fact—as the
italicized parts indicate—very carefully phrased, and it contained
only one sentence of which he might reasonably have felt ashamed.
This was the statement that His Majesty’s Government would never
accept any position of inferiority. To contemplate, however unwit-
tingly, a descent from a fifty per cent superiority in Europe alone to a
mere parity was indeed to display the cloven hoof. The Lord
President’s peroration should have run, not that His Majesty’s
Government would never accept inferiority, but that they would in all
circumstances maintain superiority.

Hope springs eternal, and by March 1935 Sir John Simon and
Mr. Eden were in Berlin, discussing an Air Pact with Hitler. During
the conversation the German Fiihrer set the Nazi cat squarely among
the democratic pigeons. He stated, first, that the German Air Force,
which had enjoyed an official existence of only a fortnight, was
already as strong as the Royal Air Force; and, secondly, that his
objective was parity with France.

Unfortunately the truth of Hitler’s first statement cannot be
checked by any German document now in British or American
possession. So far as we know, there is no Luftwaffe strength return
in existence covering any date between December 1934 and August
1938. But as the secret German Air Force in December 1934—to our
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positive knowledge—numbered no more than 584 operational types
all told, and as the German aircraft industry was then producing only
some 200 aircraft—operational, training and civil—each montbh, it is
inconceivable that Germany’s whole total of operational aircraft in
March 1935 should have been greater than a thousand. And the
Royal Air Force in March 1935 certainly possessed operational air-
craft (including reserves) to the number of at least three thousand.

Hitler, then, was either lying, or confusedly equating Germany’s
total strength with Britain’s first-line strength. Since his claim was
afterwards played down by Milch and others, the latter explanation
is the more probable. But the former can certainly not be excluded.
Hitler and Truth seldom made good bed-fellows; and to paralyse the
will of opponents by magnifying his own strength was a regular trick
in the Fiihrer's repertoire. In any case it is clear, despite the lack of
precise figures, that he was exaggerating in claiming parity with
Britain, just as he was guilty of understatement in giving his ultimate
objective as parity with France.

The report of the Hitler-Simon conversation caused consternation
in the Cabinet. Other evidence becoming available made it plain that
German aircraft production was increasing at a faster rate than we had
anticipated—a new German programme had been introduced in
January 1935—and the time was obviously ripe to speed up our own
measures of expansion. Here, however, the politicians and the airmen
to some extent parted company; for the Air Staff maintained—
correctly—that the Royal Air Force was still considerably stronger
than the Luftwaffe, while the Cabinet preferred to believe Hitler.
Translated into practical terms, this meant that the Cabinet now
favoured faster action than the Air Staff; for the latter, so far from
grasping at the long withheld opportunity to expand on a really grand
scale, believed that a very large or rapid expansion at this stage would
merely destroy the quality of the Service.

The result was a fresh expansion scheme accompanied by an
extraordinary admission on the part of Mr. Baldwin. In placing the
new programme before the House on 22nd May 1935 the Lord
President shocked his critics and delighted his supporters by—as it
seemed—an almost unprecedented display of candour. ‘On that
subject [his statements in the House the previous November] I
would say two things,” he declared. ‘First of all, with regard to the
figure I then gave of German aeroplanes, nothing has come to my
knowledge since that makes me think that that figure was wrong.
. . . Where I was wrong was in my estimate of the future. There I was
completely wrong.* I tell the House so frankly, because neither I nor

! Author’s italics.
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any advisers from whom we could get accurate information had any
idea of the exact rate at which production was being, could be, and
actually was being speeded up in Germany in the six months between
November and now. We were completely misled on that subject. I
will not say we had not rumours. There was a great deal of hearsay,
but we could get no facts, and the only facts at this moment that I
could put before the House, and the only facts that I have, are those
which I have from Herr Hitler himself* ...

So far from revealing the truth, as the House imagined, this
striking confession was in fact inaccurate and unnecessary. In the
first place Mr. Baldwin had not been wrong in the estimate for the
future that he had given to the House in the previous November: for
he had carefully qualified that estimate with the words ‘if she
[Germany] continues to execute her air programme without accelera-
tion’—a condition which had not been fulfilled. And in the second
place he had not been misled ; for what he was now doing, as the last
phrase in italics clearly indicates, was to swallow Hitler’s figures and
therefore to conclude that those of the Air Staff were wrong.

The essence of the matter, however, lay not in past estimates but
in future plans. Since Hitler had said that the Germans were out to
equal France, and since the French were reckoned to have a first-line
strength of 1,500, the first line of the Royal Air Force at home was
now to be built up to 123 squadrons, or 1,512 aircraft. This was to be
done by March 1937, at which time the Germans, it was thought,
would also attain the 1,500 level. The programme, modest enough,
would have been still more modest but for the insistence of the poli-
ticians; for the Air Staff originally proposed March 1939 as the
target-date, on the ground that though the Germans might have a
first line of 1,500 aircraft by 1937, two further years must elapse
before it could be ready for war.

The most remarkable thing about all this, apart from the Air
Ministry’s belief that the German Air Force would settle down to two
years of consolidation after 1937, was the emphasis on parity. A year
earlier the Royal Air Force at home had been immeasurably stronger
than anything that Germany could have put into the air. Much of
that advantage had now disappeared, but not all. Yet by March 1937
we were to have no more than parity—if we could get it; so soon had
we descended from superiority into a struggle for mere equality. But
at bottom the position was still worse. The new scheme aimed at
parity on a basis of 1,500 first-line aircraft by March 1937. This
estimate of Germany’s future strength, which ignored Goring’s

1 Author’s italics.
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assertion that the Nazis would achieve parity with France on the
basis of 2,000 aircraft by the end of 1935, was repeatedly attacked by
Mr. Churchill as too low. It was justified by the Air Staff on the
ground that the Germans would not be able to support a higher
figure with the necessary reserves, maintenance organization and
trained men by the date in question. The Air Staff thus visualized the
German Air Force of March 1937 as a force backed by reserves in
some strength. But the provision of reserves for the Royal Air Force
under the new scheme was again trifling. In effect, then, we were now
accepting a future German superiority in reserves.

How had it come about that a country which, in 1935, was still
considerably stronger than Germany in the air, should contemplate
surrendering any tittle of that advantage within two years? There
were many reasons. Economy was only just beginning to loosen its
stranglehold ; the country was gravely divided on the need for arms ;
the Government felt it impolitic to speak too frankly about Germany ;
the Air Staff itself, while strongly in favour of expansion, was all
against a hothouse or mushroom growth which, by piling up reserves
of outdated aircraft and swamping skilled men with novices, would
destroy the efficiency of the Service. But fundamentally all these
reasons reduced themselves to one—that the Nazi threat to European
peace, though apprehended in a general way, was not yet recognized
in its true and terrible terms. This led to a sense of time, if limited
time, in hand: a sense of urgency, but not of immediate and over-
powering urgency. In consequence the Government, fairly reflecting
the opinion of the country (which it made little attempt to educate),
was at this stage prepared only to take measures which would not
upset the peace-time basis of industry and trade—measures which
would still leave freedom in the factory, goods in the home, and cash
in the pocket. The Germans were able to expand their Air Force and
aircraft industry so rapidly because their rulers had adopted an appro-
priate, and very different, formula : guns before butter. With us, until
the direst hour of national danger, it was butter, butter, all the way.

The weaknesses of the expansion scheme of May 1935 were fully
realized by both Cabinet and Air Staff. They were accepted because
the hope of ‘deterring’ Germany from rearmament still persisted,
and because it was thought that the number of aircraft called for was
the greatest which the normal industry could produce on a peace-
time footing by the stipulated date. But when, to the entirely un-
deterred progress of Germany in the air, there was added the quarrel
with Italy over Abyssinia and the continued pressure by Japan in the
Far East, the Cabinet was forced to think again. This time the Air
Staff secured agreement to a scheme which took account of strategic



16 ROYAL AIR FORCE 1939-1945

commitments as a whole besides recognizing the need for stronger
reserves of aircraft and men. Approved in February 1936 for comple-
tion by March 1939, it set up a target of 1,736 first-line aircraft (124
squadrons) for the Metropolitan Air Force, added ten squadrons each
to the Air Force overseas and the Fleet Air Arm, and provided
£50,000,000 for reserves. Within the Metropolitan Air Force it
increased the number of Army Co-operation Squadrons—since these
would be needed for the Air Component of the Expeditionary Force
now being planned—and greatly improved our striking power by
replacing light bombers with medium bombers. And as the normal
aircraft firms could not produce the required number of reserve air-
craft—which were now to be held at 225 per cent of first-line strength
—the ‘shadow factory’ scheme, under the strenuous impulse of Lord
Swinton (who had succeeded Lord Londonderry as Secretary of State
for Air in 1935), was brought into operation in advance of war.
With some of the leading motor manufacturers laying down new
capacity for aero-engine and airframe production, the expansion of
the industry, the essential condition for the continued expansion of
the Air Force, was now under way.

Reserves of aircraft were one requirement. Reserves of men were
another. The professional Air Force, 30,000 strong in 1934, was
already expanding with the first line, but only at the cost of a reduced
flow into the regular Reserve—for many of those completing their
short-service engagements now signed on for a further term on the
Active List. It was therefore essential to recruit a large reserve direct
from civil life—a reserve willing to sacrifice holidays and week-ends.
Here the Auxiliary Air Force, which had existed since 1924, and
which was now taking over an ever-greater share of the front line,
might have seemed a natural nucleus. The Auxiliary Air Force, how-
ever, with only 1,500 officers and men in 1934, was a corps d’élite.
Somewhat against its will—though it did the job magnificently when
the decision was taken—the Auxiliary Air Force in 1936 found itself
required to form a large number of balloon squadrons for the newly
approved London barrage; and it also discharged with great success
the entirely congenial task of building up more flying squadrons. But
it was neither organized nor equipped to absorb and train the many
thousands of young men who would now be needed both in the air
and on the ground. As a result there was called into being a new
organization—the Royal Air Force Volunteer Reserve. Drawing its
strength not from the County Associations but from the industrial
areas and ‘the whole range of secondary school output’, its first aim
was to recruit through its town centres some 800 potential pilots a
year, all initially in non-commissioned rank. Whenentry began in
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April 1937 the desired intake was easily exceeded; and by the
outbreak of war 5,000 young men of the Volunteer Reserve had under-
gone, or were undergoing, training as pilots. Aircrew, medical, equip-
ment, administrative and technical branches followed, to form an
invaluable reservoir of trained manpower. At the same time—or a
little later—the Air Ministry also recognized the need for trained
womanpower. The Auxiliary Territorial Service, formedin July 1938,
included companies for work with the Royal Air Force; in June 1939
these were given a separate identity as the Women’s Auxiliary Air
Force. Three months later the new service numbered nearly 8,000
officers and airwomen.

The programme of February 1936 governed expansion for three
years. But it was not unaccompanied by further efforts to catch the
electric hare of German rearmament. In February 1937 the Cabinet
rejected a fresh Air Ministry plan, but agreed that airfields should be
provided, and pilots and skilled tradesmen recruited, beyond the
needs of the current programme. Before the end of the year the Air
Staff were back again, but their admirably balanced scheme was
turned down on grounds of expense. They then put forward a cheaper
variant. This was still before the Cabinet when the Nazis marched into
Austria. Within a few days the original version was approved, with
time-schedules advanced.

After the rape of Austria a new earnestness marked our prepara-
tions. Economy ceased to exert its malign spell, and the Cabinet
withdrew the principle of ‘no interference with the course of normal
trade’. Aircraft production, thus far increasing but slowly, could now
forge ahead. There was still, however, a limiting factor—no longer
finance or reluctance to disturb peace-time conditions, but the degree
to which the industry could be expanded in the absence of full war-
time controls over resources and labour. It was one matter for the
Cabinet or the Air Ministry or the aircraft firms to see the need for
double-shifts;; it was quite another to secure the labour to work them.
But with orders placed to the maximum capacity of the industry under
the new dispensation, and with the shadow factories making their
contribution, production began to mount. Output rose steadily from
the 158 aircraft of April 1938 until, at nearly 800 per month by the
outbreak of war, it had equalled that of the Germans.

Big results were now assured for the future. A further expansion
programme, to run on until 1942, was drawn up under the com-
pelling influence of the September crisis—a programme in which
the emphasis was on fighters and heavy bombers. No amount of
progress in the last eighteen months of peace, however, could imme-
diately wipe out the adverse balance of the preceding years. By
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September 1939, five years’ expansion within the successive limits
laid down by the Government had increased the first-line strength of
the Metropolitan Air Force from 564 aircraft to 1,476, that of the
Air Force overseas from 168 aircraft to 435. It had seen the personnel
strength rise from 30,000 regulars and 11,000 reservists in 1934 to
118,000 regulars and 68,000 reservists in 1939. But during those same
years the Germans had expanded a semi-organized and secret
collection of 400 aircraft into a fully efficient first line of 3,609,
supplemented by 552 transports. From 20,000 officers and men in
1935 their Air Force had grown to over half a million in 1939—with
a further million for anti-aircraft defence. Over the whole period the
Royal Air Force had been multiplied by three or four, the German
Air Force by at least ten. Dictatorship had been travelling at full
boost ; democracy at economical cruising speed.

* * *®

The size of the Royal Air Force was primarily determined by the
political authorities, and in a wider sense by the nation. Within the
financial provision available, its quality rested largely in the hands of
the Air Ministry. In September 1939 the Royal Air Force was out-
matched in size. It was not outmatched in quality.

In the years immediately following 1918 the Royal Air Force, like
the older Services, had to make do with equipment produced during
the war. No new bomber could be introduced until 1923, no new
fighter until 1924. Thereafter the twin principles of disarmament and
economy, buttressed by the ‘Ten Years Rule’ until its withdrawal in
1932, continued to restrict technical progress not only in the Royal
Air Force but also in the British aircraft industry. And only by
carefully scraping the jam of its contracts over very large slices of
industrial bread could the Air Ministry preserve the existence of
many firms for the days to come, when the country would demand
from them every machine they could produce.!

With the purse-strings held thus tight, the aircraft firms and the
Royal Air Force could neither devote to research the resources they
would have wished, nor embark on changes involving great capital

1The ‘Ten Years Rule’ was first laid down in 1919 when the War Cabinet
decided that ‘it should be assumed, for framing revised Estimates, that the British
Empire will not be engaged in any great war during the next ten years’. In 1928,
to clarify this, it was agreed that the 10-year basis should advance from day to
day, but that the validity of the assumption should be reviewed annually by the
Committee of Imperial Defence. Under this ruling the C.I.D. reaffirmed the
10-year assumption in 1929, 1930 and (more reservedly) in 1931. In 1932, following
the aggression of Japan in Manchuria, the Chiefs of Staff recommended and the
C.LD. and the Cabinet approved, the cancellation of the rule; but no positive
action under any different hypothesis was taken until 1933.
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outlay. Prodigious periods therefore elapsed between ‘specification’
and the entry of the new aircraft into the Service—seven years was
reckoned normal for a medium bomber, eight years for a ‘heavy’.
And as there was no financial margin for mistakes, novelties could
not be ordered until they had been so thoroughly tested, outside the
Service and in, that they were no longer novelties. Add to this the
Air Ministry’s prolonged insistence on the highest standards of
safety and manceuvrability, and the result was that by 1934 the air-
craft in service with the Royal Air Force had fallen behind the van of
aeronautical progress. Capable of holding their own with Service
aircraft elsewhere, they were outclassed in speed and load-carrying
capacity by the metal monoplanes of the American and German
civil airlines.

When the signal was given for expansion, the Air Staff, under Air
Chief Marshal Sir Edward Ellington, therefore conceived their task
as not merely to increase, but to re-equip the Royal Air Force. This
was a decision which inevitably retarded the rate of expansion, for to
rely on the existing aircraft types—and these had perforce to be
ordered for the first two schemes, until the more advanced types
under development were tested and tried—would have produced a
large number of aircraft far more quickly. But it was also a decision
which was vital to the future efficiency of the Service. What happened
when the contrary course was taken may be seen in France, where
‘panic’ orders in 1933-1935 soon produced hundreds of out-of-date
aircraft. By 1938 the French Air Force was stocked with machines
unfit to fly against the Germans, who had kept abreast of modern
developments. It had then to begin afresh the whole laborious task of
re-equipment—far too late to avert disaster.

The Royal Air Force in 1934 was a force of wooden bi-planes. By
1939, with a few exceptions at home and rather more overseas, it was
a force of metal monoplanes. The fastest fighter of 1934, the Fury I,
carried two machine guns and had a top speed of 223 miles per hour
at 15,000 feet ; the Spitfire I of 1939, with eight guns, was capable of
355 miles per hour at 19,000 feet. The most up-to-date bomber in
1934, the Heyford III, with an armament of three guns and a bomb
load of 1,500 pounds for a range-out-and-home of 749 miles, had a
maximum speed of 137 miles per hour. A representative bomber of
1939, the Wellington IA, armed with six guns (mounted in three
turrets) and capable of 235 miles per hour, enjoyed a range-out-and-
home of 1,200 miles with a bomb load of 4,500 pounds, or 2,500 miles
with a bomb load of 1,000 pounds. These differences, for which
monoplane construction, the retractable undercarriage, the variable
pitch propeller and the increased power of aero-engines were largely
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responsible, illustrate the general improvement in performance
achieved during the pre-war expansion. By 1939 the aircraft which
had been in service with the Royal Air Force five years earlier,
strong, safe and admirable in many ways as they were, seemed like
relics from the days of the Wrights and the Farmans.

Among the decisions of the Air Staff in the realm of re-equipment
two stand out. The first was taken in 1934, when the new fast mono-
planes under development at Supermarine’s and Hawker’s were

. required to carry eight machine guns in place of the four which had
previously been the maximum armament of a fighter. This involved
placing the guns in the wings, where they could not be attended to by
the pilot; and this in turn could now be done because a reliable
weapon, in the Browning ‘1930°, was at last available. The other
crucial choice was made in 1938, when the ultra-heavy bombers
specified two years earlier were selected as the standard aircraft of
the Metropolitan striking force. The results of the first decision were
seen in 1940, when the Spitfire and the Hurricane saved Britain. The
results of the second became evident later, when the Halifax and the
Lancaster—the former one of the 1936 class itself, the latter a direct
descendant—tore the heart out of industrial Germany.

* * *

New aircraft were but one part of the story. To support them a vast
expansion on the ground—airfields and their associated buildings,
storage and repair depots, schools of flying and technical training and
the like—was called for. The sheer task of building was in itself
formidable and by the summer of 1939 the annual expenditure on
works had risen to more than three times the cost of the entire Air
Force in 1934.

Purely constructional difficulties, however, were far from being the
only obstacle. Since ‘business as usual’ was until 1938 the Govern-
ment’s motto for industry, the land-owner and farmer could fairly
claim its application to agriculture. The result was that the Air
Ministry’s proposals for new airfields, schools and camps met with
constant opposition in the countryside. Air gunnery and bombing
ranges were especially unpopular, for even if some miracle of selec-
tion lighted on a spot at once suited to the purpose and void of human
haunt or habitation, voices were rarely lacking to defend the rights
of the local wild-fowl. In one case a colony of swans was held to be
threatened, but fortunately the birds, when their supporters lost the
day, rapidly adjusted themselves to their new and noisier surround-
ings. This did not prevent similar opposition in other cases. Indeed,
as Sir Philip Sassoon pointed out when introducing the Air Estimates
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in 1937, the bird difficulty was apparently two-fold: either they
might be driven away from sanctuaries where it was hoped to preserve
them, or else they might be driven away from shooting coverts where
it was the intention to destroy them.

Difficulties of this kind, and others more serious, existed to be
overcome. The schools and the depots and the dumps were built;
and by the end of 1939 there were 138 airfields available for use at
home—excluding civil airfields taken over at the outbreak of war—
as against a total of 52 five years earlier. Further, the new stations
enjoyed a high standard of operational and domestic equipment—
even if concrete runways were still a rarity, and the only hard surface
was usually an apron of tarmac in front of the hangars.

The operational airfields of 1939 were not only more numerous
and more elaborate than those of 1934 ; they were also disposed in a
very different pattern. In 1934 the Metropolitan bomber squadrons,
organized in the ‘Western Area’ and the ‘Central Area’ of the Air
Defence of Great Britain were, apart from those at Bircham Newton
in Norfolk, based in the counties of Wiltshire, Hampshire, Berkshire
and Oxfordshire. The fighters of the ‘Fighting Area’, with the key
task of defending London, were grouped on airfields in Essex, Kent,
Surrey, Sussex and Middlesex with but one station—Duxford—
further north. It was a disposition based on the assumption that any
attack on us in a European war could only be made by France—a
hypothesis which had little reality after the Ruhr crisis of 1923,which
had continued to exist for want of a better, and which disappeared
like a puff of smoke on the advent of Hitler. A contrary, and by no
means unreal, hypothesis, that of war in alliance with France against
Germany, governed the expansion of the Royal Air Force from 1934
onwards, and the new airfield locations soon gave evidence of a
Drang nach Osten. By 1939 the surviving short-range bombers,
earmarked for transference to Continental bases, still occupied the
central airfields, but the new long-range striking force was based in
the Eastern half of the country—in Yorkshire, Lincolnshire, and
East Anglia, where five years before there had been only a single
operational station. Still more strikingly, a continuous system of
fighter defence already stretched from Southampton east and north
to Newcastle, while beyond these limits fighters also guarded the
Clyde-Forth area and Bristol. Good progress had been made in what
official circles were pleased to term the ‘re-orientation’ of our air
defence.

* * *

No subject during the expansion of the Royal Air Force received,
or repaid, closer study than this problem of air defence. It was a
c
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problem easy to pose, infinitely difficult to answer. The hostile
bomber, holding the initiative, had the choice of time, target and
approach; and no place in England was more than twenty minutes’
flight from the nearest coast. In such circumstances how could the
fighter, which might spend ten minutes merely in climbing to its
operational height, intercept before the bombs dropped—even in
good visibility—unless it were already airborne on standing patrol?
And how could standing patrols, extravagant beyond measure in
flying hours, and therefore in aircraft, men and everything else, be
maintained at the requisite strength for the requisite length of time
round every area to be protected? Only with a truly gigantic fighter
force could this be done—a force so enormous that it would leave us
with few resources for guns, tanks or ships, and none at all for
bombers.

From this central dilemma of air defence, already clearly evident
in 1917, had arisen the conviction of the Air Staff that the whole
defensive apparatus of fighters, guns, searchlights, balloons, acoustical
mirrors and observer posts could be only a part—and not the major
part—of our protection against the enemy. The real solution, the
Air Staff held, must lie in offence, in reducing the scale of the enemy’s
attack by crippling his air force on and over his own soil. This in its turn
would bring other dividends; for when the freedom of the enemy’s
skies was won, all the immense potentialities of air superiority could
be exploited, and the destruction of enemy war potential and morale
could proceed to the full. The essence of well-directed air warfare
clearly lay in attack, not defence. On the doctrine of the offensive,
tirelessly preached by Lord Trenchard—a great man whose vision
saw first things steadily and saw them whole—the Royal Air Force
was thus built; and until the last declining year of peace at least two
new bomber squadrons were formed for every new squadron of
fighters.

A belief in the virtues of the offensive, however, did not imply
that defence could be neglected. While the fruits of Milch’s husbandry
were emerging from the German aircraft factories, the Air Ministry
was casting about for means of nullifying the tactical advantages of
the bomber. These, powerful enough before, had now become posi-
tively overwhelming, for acoustical detection had broken down in
face of the increased speed of aircraft. Desperate cases, the proverb
has it, produce desperate remedies. Popular imagination was already
attracted by the idea of disabling cars—or their drivers—by some
form of energy ray, and the same principle might well be applied to
aircraft. Towards the end of 1934 the Air Ministry Director of
Scientific Research, Mr. H. E. Wimperis, therefore urged that
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research into this, and other defensive possibilities, should be carried
out in association with two or three distinguished scientists. To this
end he suggested that Mr. H. T. Tizard, Chairman of the Aeronauti-
cal Research Committee and a former pilotin the Royal Flying Corps,
should be invited to preside over a small committee consisting of
Professor A. V. Hill, Professor P. M. S. Blackett and himself, with
Mr. A. P. Rowe, a scientist of his Directorate, as secretary. The
proposal was approved, the scientists were agreeable, and the
Committee was duly instituted.

No body of men bearing the name of Committee was ever less
dilatory. It needed only one meeting for Tizard and his colleagues
to reach three conclusions of the greatest importance. The first of
these was negative: that there was little possibility of using electro-
magnetic radiation to cripple aircraft or their crews. The second was
positive : that the detection, as opposed to the destruction, of distant
aircraft by radio was a field of some promise. The third, that on both
matters they should seek the advice of Mr. R. A. Watson Watt,
Superintendent of the Radio Department of the National Physical
Laboratory, proved decisive. For with the advent of Watson Watt
there occurred, in an incredibly brief period, nothing less than a
revolution in the science of air defence.

The sequence of events in early 1935 would be accounted rapid
anywhere. For work in which Government circles were involved it
was almost miraculous. The Committee held its first meeting on
28th January. Within less than a week, in response to its invitation,
Watson Watt had submitted a detailed paper showing the imprac-
ticability of radio-destruction. At the same time he offered to supply
a study of the possibilities of radio-detection. The offer was at once
accepted, and this second memorandum was in the hands of the
Committee by 12th February. Using as a basis his experiments in
calculating the height of the ionosphere by the reflection from it of
radio pulses, Watson Watt explained how pulses would be similarly
reflected from the metal components of an aircraft, and how this
reflection could be recorded. The method propounded made so great
an impression on Tizard and Wimperis that they proposed an imme-
diate approach to the Treasury for £10,000 for experimental purposes.
But the natural caution of Wimperis’s chief, Air Marshal Sir Hugh
Dowding, Air Member for Research and Development, first insisted
on a practical demonstration.

So it came about that on 26th February a Heyford aircraft from
the Royal Aircraft Establishment at Farnborough might have been
seen flying backwards and forwards between Daventry and Wolver-
ton as though the crew were in doubt of their position. The pilot,
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however, had everything under control, for a well-defined section of
the L.M.S. main line to Rugby was enabling him to navigate by the
best Bradshaw methods. Under the impression that he was partici-
pating in ‘some B.B.C. job’, his aim was to fly on a course corre-
sponding to the lateral centre of the Daventry 50-metre beam; and
he had naturally no idea that at Weedon, over which he passed three
times, his progress was being observed by novel means. For at
Weedon, Watson Watt, A. P. Rowe and others were gathered round
a wireless receiving set to which was attached a cathode-ray
oscillograph. The small group of men, gazing into the oscillograph,
saw the radiation from Daventry depicted as a straight line. But
as the Heyford entered the path of the beam, they saw the line
oscillate until when the aircraft was most nearly overhead a
deviation of over an inch was observed. Without specially designed
equipment, without control of wave-length, and without any great
transmission power, it had been demonstrated beyond doubt that
electro-magnetic energy was reflected from an aircraft, and that these
reflections could be depicted visually by the cathode-ray apparatus.

Though this was far from being a demonstration of Watson Watt’s
proposed method of aircraft detection, since continuous wave radia-
tion, and not pulse, had been used, it was sufficiently striking to
convince everyone present that a new hope had dawned for air
defence. By 4th March Wimperis was minuting Dowding in these
terms:

We now have, in embryo, a new and potent means of detecting the
approach of hostile aircraft, one which will be independent of mist,
cloud, fog or night-fall, and at the same time be vastly more accurate
than present methods in the information provided and in the distances
covered. I picture the existence of a small number of transmitting
stations which will between them radiate the entire sky over the
Eastern and Southern parts of this country, using a wave-length of
probably 50 metres. This radiation will cause every aircraft then in the
sky to act as a secondary oscillator (whether it wishes to or not) and
these secondary oscillations will be received by a number of local
receiving stations (equipped with cathode-ray oscillographs) dotted
around the coast much as acoustical mirrors might have been under
the older scheme. These receiving stations would thus obtain con-
tinuous records of bearing and altitude of any aeroplanes flying in the

neighbourhood (including those still 50 miles out at sea) and deduce
course and ground speed.

A few days later, arrangements were made for the services of
Watson Watt and other staff of the National Physical Laboratory to
be available to the Air Minstry, and for research to be carried out at
the Orfordness establishment of the Radio Research Board. By the
end of March, only two months after the Committee’s first meeting,
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sites for laboratories and towers had been selected at Orfordness,
and work had begun on the design of suitable transmitting and
receiving apparatus.

The developments that followed, first at Orfordness and then at
Bawdsey Manor, quickly made it clear that R.D.F.—or radar, as it
was later called—was capable of many applications.! The use of
the new technique was soon visualized not only for detecting aircraft
(both at long range to help the fighters and at short range to help the
guns and searchlights), but also for detecting shipping. Its possi-
bilities, too, were not confined to ground stations, for sets might be
developed for use both in naval vessels and in aircraft. For the time
being, however, the detection and continuous location of aircraft at
long range was accounted the most important task ; and by Septem-
ber 1935 the Air Council was sufficiently impressed with progress to
recommend the construction of a chain of ground stations from
Southampton to the Tyne. As an intermediate step the Treasury
agreed to the erection of five stations between Dover and Bawdsey.
The building of these, however, was beset with all kinds of difficulty
and delay, and approval for the main chain of twenty stations did not
follow until August 1937.

By the outbreak of war progress had reached the point where
there were twenty stations in Great Britain and three overseas;
aircraft flying at medium heights could be detected at a range of a
hundred miles from our shores ; special sets had been ordered for the
detection of low-flying aircraft; and a device (I.F.F.—identification
friend or foe) had been developed for distinguishing friendly aircraft
from ‘hostiles’. Equally important, the radar stations had been
incorporated into the general air defence system. A network of new
communications had been laid down; the information from the
radar stations could be ‘told’ to the filter and operations rooms, and
represented visually at these points ; large numbers of radar operators
were under training; and the system had been tried out successfully
in air defence exercises. The result, quite simply, was that with early
warning of this kind our fighters could now dispense with standing
patrols, remain on the ground until the enemy was known to be
approaching, and still take off in time to intercept. And this, which
was equivalent to multiplying our fighter force many times over, was
only one, if the most developed, of the uses already foreseen for
radar. All told, it may be doubted whether any project of equal

1 R.D.F.=Radio Direction-Finding. Its existence was not publicly acknow-
ledged until 1941, when it was referred to as Radiolocation. Radar, an American
term (=Radio Direction and Ranging), was adopted in 1943 as part of the effort
to establish a joint Anglo-American nomenclature.
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complexity was ever evolved from untried theory to practical appli-
cation on so large a scale within so short a time.

* * *

With expansion and technical development came the need for
reorganization. After the 1935 scheme, which aimed at doubling
the existing strength of the Metropolitan Air Force, it was clear that
the old arrangements for command would no longer serve. If Air
Defence of Great Britain continued to direct all the home-based
fighters and bombers its commander would be hopelessly over-
burdened. Moreover—an important point when bigger and better
bombers were soon to be available—air attack on Britain might
subject him to pressure to retaliate against the enemy population
. instead of carrying out a scientific policy of bombardment. In 1936
the old structure of A.D.G.B. and the Areas was therefore abolished,
and in its place appeared a division by function—the now familiar
Bomber, Fighter and Coastal Commands, supported by Training
Command and a Maintenance Group (later Maintenance Command).
Balloon Command followed in 1938, when the barrage was extended
beyond London. Only one other Command was set up before the
war—Reserve Command, to control the Volunteer Reserve aero-
drome centres and the civil elementary flying training schools; but
in 1940 this merged with Training Command to produce Flying
Training Command and Technical Training Command. In this shape,
apart from the addition of Army Co-operation Command in -
December 1940, Transport Command in 1943, and a special variation
for the invasion of the Continent, the Royal Air Force at home was
to remain until victory was won. Overseas, where forces were smaller,
the Commands at the outbreak of war—Middle East, Palestine and
Transjordan, Iraq, India, Mediterranean (Malta), Aden, and Far
East—embraced all operational functions and many of the non-
operational.

The new functional basis of the home organization, besides
limiting Commands to manageable proportions, was intended to
develop specialized efficiency and ensure that no arm was neglected.
It also helped the Air Ministry to shed the load of detailed adminis-
tration—a task which could be undertaken centrally only when the
Service was small. While broad administrative policy continued to
be formulated at the Air Ministry, the actual work of administration
was for the most part therefore delegated to the Commands. The Air
Officer Commanding-in-Chief at the Command Headquarters,
whose principal subordinate in operational matters was the Senior
Air Staff Officer, had the main weight of administrative matters taken
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from his shoulders by an Air Officer in charge of Administration;
and the pattern of staff organization stemmed from these two heads.
After the September crisis had revealed that even at Command level
administration was still too centralized to be effective, the operational
Groups within the Commands were also empowered to deal with a
wide range of administrative detail, and the Group Headquarters
became organized on the same dual pattern. This organization, with
few modifications, was to be called upon to sustain the enormous
burden of war. It withstood the strain with complete success.

The reorganization of 1936 thus produced the chain of command
which governed operations throughout the war. The Cabinet, of
which the Secretary of State for Air was a member, decided general
strategic policy and the appropriate allocation of national resources,
with the advice of the Chiefs of Staff. Responsibility for the execution
of such Cabinet policy, in so far as it concerned the growth and
development of the Royal Air Force, rested with the Air Council.
Translation of the higher strategy into practical terms was a matter
for the Chief of Air Staff (as a member of the Air Council) who issued
directives for the guidance of commanders and preserved broad
control over operational policy. The Air Officer Commanding-in-
Chief at the Command acted within the role and system of priorities
laid down at the Air Ministry, using his forces in accordance with
his own judgement to secure the desired results. Below the Commands
were the operational Groups; within the Groups were the Stations;
and on the operational Stations and their associated airfields were the
Squadrons, the fighting formations. So the chain ran—from Cabinet
to Air Ministry, from Air Ministry to Command, from Command to
Group, from Group to Squadron, with the Station between for
administration. Different Commands had their distinctive variations,
such as the ‘Sector’ organization in Fighter Command, but the
broad pattern was the same. At each stage the orders, narrowing in
application, were translated into greater detail. No stage could be
dispensed with at home; none